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(57) Abstract 

The pxesent invention concerns the compounds of fonnula Q). the phannaceuticaOy acceptable addidon salts and the stereochemically 
isomeric fomis thereof, wherein the dashed line designates an opdonal bond; and are each independenUy hydrogen, halogen, 
Ci-6aUcyl or Ci.6alkyloxy; R^ and R* are each independendy hydrogen, Ci-eaUcyl, phenyl or i^yl substimted witfi one, two or duee 
substitucnts selected from halo, hydroacy. nitro. cyano, trifluoromethyl, Ci^lcyl, Ci^lcyloxy, C|.6alkylthio, mercapto, amino, mono- and 
di(Ci^6alky])-amino. carboxyU Ci.«aUcyloxycarbonyt and Ci-eaUcylcaibonyl; Alk is Ci-4alkanediyl; D is a pyrimidinonc, piperidone or a 
benzimidozolidinonc; havuig antipsychotic activity. Uieir preparation, compositions containing them and their use as a medicine. 
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.1- 

AMTIPSYCHOTIC 4-(lH-IND0LYL-l-YL)-l-SUBSTITUTED PIPERIDINE DERIVATIVES 



The present invention concerns 4-(l//-indol-l-yl)-l-pipcridinyl derivatives having 
5 thenqwutic potential in psychotic disorders. It fiinhcr relates to their preparation, 
compositions comprising them and their use as a medicine. 

In EP.A.0.037^65, published on October 7. 1981, EP-A-0,070,053, published on 
January 19, 1983, and in EP-A-0,378,255, published on July 18, 1990, there arc 
10 described a number of 5-[[4-(lf/-indol-3-y0-l-piperidinyl]alkyl]-4(3/0-pyrimidino^^ 
derivatives having antipsychotic antihistaminic and antiserotonergic activity. 
Structurally, the compounds of the present invention differ therefiom in that the 4 
position of their piperidine moiety is invariably substituted by a l//-indol-l-yl derivative. 

15 EP-A-0,470,039, published on February 5, 1992, discloses 4-(3-ajyl-l//-indol-l-yl)-l. 
pipcridinyl derivatives as selective antagonists of the serotonin 5-HT2 receptor witiiout 
substantial dopamine D-2 antagonistic activity both in vivo and in vitro. Said selective 
antagonistic property is measured as die ratio between the dopamine D-2 receptor and die 
serotonin 5-HT2 receptor antagonistic activities. Unexpectedly, the compounds of die 

20 present invention differ therefrom in tiiat tiiey exhibit central dopamine and central 
serotonin antagonistic activity in vivo in similar dose-ranges, Le. the ratio between 
central dopaminergic and central serotonergic activity is about uitity. 

The compounds of the present invention show antipsychotic activity with an unexpected 
25 increased cardiovascular safety, Le. they show an improved dissociation between the 
peripheral a-adrenergic antagonistic activity and the central dopamine and seictorun 
antagonistic activity. 



30 



The present invention concerns the compounds of formula 

D-ADc- 



09 



tiie phannaceutically acceptable addition salts and die stercochemically isomeric forms 
thereof, wherein : 
35 the dashed line designates an optional bond; 

r1 and r2 are each independendy hydrogen, halogen, Ci-6alkyl or Ci.6alkyloxy; 
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r3 and r4 are each independently hydrogpn. Ci-6alkyl. phenyl or phenyl substituted 
with one, two or three substituents selected firom halo, hydroxy, nitro, cyano. 
trifluoromethyl. Ci-6alkyl. Ci-ealkyloxy. Ci-ealkylthio. mcrcapto. amino, mono- 
and di(Ci.6allcyl)amino, caiboxyl, Ci-6alkyloxycarbonyl andCi-galkylcaAonyl: 
Alk is Ci.4alkanediyl; 



D is a radical of fonnula 



Vy' 



(a) 



O 

wherein r5 is hydrogen or C i .6al^l; 

R6 is hydrojcn. Ci-ealkyl. Ci-ealkyloxy. Ci -ealkylthio. amino or 
10 mono- or di(Ci.6alkyl)amino; and 

r7 is hydrogen or Ci.6aIWl; or 

r6 and r7 taken together may fom a bivalent radical -r6-r7.^ in 
particular, -R6-r7. may be 

-CH2-CH2-CH2- (a-1): 
15 -CH2-CH2-CH2-CH2- (a-2); 

-CH=CH-CH2- (a-3): 
-CH2-CH=CH- (a^) or 

-CH=CH-CH=CH- (a-S); 
whoein one or two hydrogen atoms of said radicals (a-1) to (a-5) each 
independently may be replaced by Ci-ealkyl, hydroxy, Ci-ealkyloxy or 
Cl-lOalkylcarbonyloxy; or 



20 



25 



30 



-r6-r7. may also be 




-S-CH2-CH2- 


(a-6): 


-S-CH2-CH2-CH2- 


(a-7); 


-S-CH=CH- 


(a-8); 


-NH-CH2-CH2- 


(a-9); 


-NH-CH2-CH2-CH2- 


(a-10); 


-NH-CH=CH- 


(a-11); 


-NH-CH=N- 


(a- 12); 


-S-CH=N- 


(a- 13) or 


-CH=CH-0- 


(a-14); 



wherein one or where possible two or three hydrogen atoms in said 
radicals (a-6) to (a-14) each independently may be rqjlaccd by Ci-6alkyl; 
or D is a radical of formula 
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O 

5 '■ -po - 

whexein R* is hydrogen or Ci.6alkyL 

As used in the foregoing definitions the terni halogen is generic to fluoro, chloro, bromo 
5 and iodo. The tenn Ci-4alkyl defines straight and branched saturated hydrocarbons, 
having fiom 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl, butyl, 
1-methylediyl, 1,1-dimcthyiediyl. 2-mediylpropyl. The term Ci-^alkyl is meant to 
include Ci-4alkyl radicals and die higher homologues thereof having 5 or 6 carbon 
atoms such as. for example, pentyl, hexyl and the like. The term Ci-ioalkyl is meant to 

10 include Ci-ealkyl radicals and die higher homologues tiiereof having 7 to 10 carbon 
atoms such as. for example, heptyl. octyl. nonyl, decyl and die like. The term 
C2-4alkanediyl defines bivalent straight or branch chained alkancdiyl radicals having 
from 2 to4 carbon atoms such as. for example. 1.2-ethanediyl, 1.3-propancdiyl, 
1.4-butanediyl and the like. The term Ci.4alkanediyl is meant to include C2.4alkanediyl 

15 radicals and the lower homologue. i.e. 1.1-medianediyl. 

The addidon salts as mendoned herein are meant to comprise die dierapeudcally active 
addition salt forms which die compounds of formula (1) are able to fbnn wiUi appropriate 
acids, such as. for example, inorganic adds such as hydrohaUc acids, e.g. hydrochloric 
20 or hydrobromic acid; sulfuric; nitric; phosphoric and die like acids; or organic adds such 
as. for example, acetic, propanoic, hydroxyaceric, lactic, pyruvic, oxalic, malonic. 
succinic, maleic, fumaric, malic, tartaric, dtric. medianesulfonic, edumesulfonic. 
benzenesulfonic. />-toluenesulfonic, cyclamic, saUcyUcp-aminosalicylic, pamoii! and die 
like adds. 

25 

The pharmaceutically acceptable addidon salts as mentioned hereinabove are also meant 
to comprise die dienqwuticaUy active non-toxic base, in parricutar, a metal or amine 
addition salt forms which die compounds of finmula a) are able to ftnm. Said salts can 
convenientiy be obtained by treating die compounds of formula a) containing acidic 
30 hydrogen atoms widi appropriate organic and inorganic bases such as. for example, die 
ammonium salts, die alkali and eardi alkaline metal salts, e.g. die liduum, sodium, 
potassium, magnesium, caldum salts and die like, salts widi organic bases, c.g. die 
benzatiune, Mmetiiyl-D-glucaniine, hydrabamine salts, and salts widi amino adds such 
as. for example, arginine. lysine and the like. 
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Conversely said salt forms can be convened by tieatment with an appropriate base or 
acid into the firce add or base form. 

The term addition salt as used hereinabove also comprises the solvates which the 
S compounds of foamula (I) axe able to form and said solvates are meant to be included 
within the scope of the present invention. Examples of such solvates are» e.g. the 
hydrates, alcoholates and the like. 

The term stereochemically isomeric forms as used herein defines all the possible isomeric 
10 forms in which the compounds of formula (I) may occur. Unless otherwise mentioned 
or indicated, the chemical designation of compounds denotes the mixture of all possible 
stereochemically isomeric forms, said mixtures containing all diastereomers and 
enandomers of the basic molecular structure. 

IS Some of the compounds of formula (I) may also exist in their tautomeric fonns. Such 
forms although not explicitly indicated in the above formula are intended to be included 
v^thin the scope of the present invention. 

Whenever used hereinafter, the term compounds of formula (J) is meant to include also 
20 the pharmaceutically acceptable addition salts and all stereoiscHneric forms. 

Interesting compounds axe those compounds of formula (I) wherein D is a radical of 
formula 




O 



(d-l) 



(d-3) 




O 



O 



o 



(<M) 



(d-5) 



(d€) 




O 



O 



or 



O 



(d-7) 
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10 



15 



30 



r9 

I 

N 

N 
I 



(a-iQ) 

wherein is hydrogen or Ci-gaU^l and preferably is methyl; r9 and rIO each 
independently are hydrogen or Ci.6alkyl; rH is Ci^^^Ucyl, hydroxy, Cmjalkyloxy or 
Ci-ioalkylcaibonyloxy, and preferably is hydroxy, Ci-eaU^ic^^y or Ci-iQalkyl- 
carbonyloxy; and R^^ is hydrogen, Ci.6alkyl, Ci.6ai^loxy, Cl.6alkylthio, anoino or 
mono- or di(C 1 -galkyOaniino. 

Further interesting compounds are those compKHinds of formula (I) wherein R^ and R^ 
are both hydrogen. 

In a first subset of compounds of formula G)» Alk is C2-4alkanediyl. 

In a second subset of compounds of formula (I), R^ is hydrogen or halogen and R^ is 
hydrogen. 

In a third subset of compounds of formula (I), the substituent on the 4 position of the 
piperidinyl is an l//-indole, i.e. the dashed line represents an extra bond. 

In a fourth subset of compounds of formula GX the substituent on the 4 position of the 
20 piperidinyl is an 23-dihydro-l//-indole. 

Preferred compounds arc those compounds of formula (I) wherein R^ is hydrogen or 
fluor. R^, r3 and R*^ are hydrogen; Alk is 1^-ethanediyl; D is a radical of formula (a) 
wherein r5 is methyl; R^ is Ci-galkylamino and R7 is Ci-6alkyl; or r6 and r7 taken 
25 together may fonn a bivalent radical of formula (a-2) or (a-S) wherein one hydrogen 
atom of said radicals (a-2) and (a-S) may be replaced by Ci.6alkyl, hydroxy or 
Ci-^alkyloxy; or R^ and R*^ takoi together may form a bivalent radical of foimula (a-6), 
(a-7), (a-8), (a-13) or (a-14) wherein one or where possible two hydrogen atcxns may be 
replaced by Ci-6alkyL 



More preferred compounds are those preferred compounds wherein the substituent on 
the 4 posidon of the piperidinyl is an indole wherein R^ is substituted in Ae S position 
and stands for hydrogen or fluor. 
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Most piefened compounds are selected from 

3-[2-[4-(5-fluorD-l//-indol-l-yl>l-piperidinyllethyl].6.7.8.9-tetrahydio-2-^ 
pyiido[ 1 ,2-a]pyriii)idin-4-one; 

6-[2-[4-(5-fluoro-l//.iiKlol-l-yl)-l-piperidinyl]ethyl].7-iiiethyl-5//-thi^ 
5 pyiiniidin-5-on^ 

5-[2-[4.(5-fluon>-lH-iiidol-l-yl>l-piperklinyl]ethyI]-3,6^e^^^ 
4(3//)-pyiiniidinone; and 

2.3^hydiio-6-[2-[4^1//.indol-l-yl).l-piperidinyl]cthyl]-7-methyl.5//.thi^^^ 
pyrimidin-S-one; 

10 the phanmaceutically acceptable addition salts and die stcreochemically isomeric forms 
thereof. 

The compounds of fonnula (1) can generally be prepared by /V-alkylating a l-(piperidin- 
4-yl)-l//-indole derivative of formula (11) with an alkylating reagent of formula (DI) 
1 5 following the procedure described in EP-A-0,037,265, EP-A-0,070,053. 
EP-A-0.196,132 and in EP-A-0,378.255. 



30 



OD 

20 In the following intennediates, the dashed line and the radicals D, Alk and Rl to r4 are 
defined as under formula (I) unless otherwise specified. In intermediate (m). W 
represents an appropriate reactive leaving group such as. for example, halo, ig. chlwo. 
bromo or iodo; sulfonyloxy. e.g. methanesulfonyloxy, 4-methyIben2enesulfonyloxy. 

25 In this and the following prepantions. die reaction products may be isolated from die 
reaction medium and, if necessary, further purified according to metfiodologies generally 
known in die art such as. for example, extraction, crystallization, triniration and 
chromatography. 

Compounds of fonnula (1) wherein r3 and r4 are hydrogen and the heterocycUc moiety 
in d» 4 position of die piperidine ring is an 1^-indole. said compounds being 
represented by formula Q-{), may altenatively be prepared by cyclizing an intermediate 
of formula (IV) wherein W is a reactive leaving group such as, for example, halo, e.g. 
chloro. bromo or iodo; sulfonyloxy. e.g. metiianesulfonyloxy. 4-mediylben2ene- 
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sulfonyloxy, in the presence of a reductant such as, for example, a complex metal 
hydride, e.g. sodium borohydride* Said procedure is described in Synthetic 
Communications, ia£21 265-273 (1988), 



O 

II 

C-CHi-W 



5 




EP-A.0.037,265, EP-A-0,070.053, EP-A.0,196J32 and EP-A-0.378,255 describe 
other alternative procedures to prepare compounds of fonnula (I). Furthermore, the 
compounds of fonnula G) may be converted into each other following art-known 
1 0 functional group transformation reactions. 

A number of intermediates and starting materials are known compounds which may be 
prepared according to art-known methodologies. For example, intermediates of formula 
(HI) and dieir preparations are described in EP-A-0,037,265, EP-A-0,070,053, 
15 EP-A.0,196,132 and in EP-A-0,378,255. 

Intermediates of fonnula (II) can be prepared following an-known procedures, e.g. by 
reductively aminating a ketone of fomtiula (V), wherein P is a protecting group such as, 
for example, an alkyloxycarbonyl group, with an indole derivative of formula (VI), and 
20 subsequently removing the protecting group P by art-known deprotecticMi techniques. 




Said reductive amination may conveniendy be carried out by mixing the reactants in a 
25 suitable reaction-inert solvent such as, for example, methanol or toluene, with an 
appropriate reductant Preferably, the ketone of formula (V) is first reacted with die 
indole derivative of formula (VI) to form an enamine, which is subsequendy reduced. 
Hydrogm in the presence of a suitable catalyst such as, for example, palladium or 
platinum supported on for instance charcoal may be used as an appropriate reductant 
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15 



Elevated pressure and/or temperature may enhance the rate of the reaction. In oidcr to 
prevent the ondesired further hydrogenation of certain functional groups in the rcactants 
and the reaction products, it may be advantageous to add an appropriate catalyst poison 
^ to the reaction mixture such as, for example, thiophene, 

Ihe intermediates of formula (VI) wherein the dashed line represents an extra bond and 
R and R4 are both hydrogen, may be prepared as described in Journal of Heterocyclic 
Chemistry, 2. 298-299 (1965). 

10 Some of the compounds of formula (D and some of the intermediates in the present in- 
vention contain at least one asymmetric carbon atom. Pure stereochemically isomeric 
forms of said compounds and said intermediates can be obtained by the application of 
art-known procedures. For example, diastereoisomers can be separated by physical 
methods such as selective crystallization or chromatographic techniques, e.g. counter 
current distribution, liquid chromatography and die like methods. Enantiomcrs can be 
obtained fitMn racemic mixtures by first converting said racemic mixtures with suitable 
resolving agents such as, for example, chiral acids, to mixtures of diastereomeric salts or 
compounds; dien physically separating said mixtures of diastereomeric salts or 
compounds by, for example, selective crystallization or chromatographic techniques, 
e.g. liquid chromatography and the like methods; and finally converting said separated 
diastereomeric salts or compounds into the corresponding enantiomcrs. 

Pure stereochemically isomeric fonns of the compounds of formula Q) may also be 
obtained from die pure stereochemicaUy isomeric forms of die appropriate intermediates 
and starting materials, provided that die intervening reactions occur stereospedfically. 
The pure and mixed stereochemically isomeric forms of die compounds of formula (1) 
are intended to be embraced widun die scope of die present invention. 

The compounds of formula 0). die phaimaccutically acceptable addition salts and 
StereochemicaUy isomeric forais diereof. are antagonists of neurotransmitters and in 
particularofdie mediators serotonin anddopamine. Antagonizing said mediators will 
suppress or relieve a variety of symptoms associated widi phenomena induced by die 
release, in particular die excessive release, of diese mediators. Therapeutic indications 
for using die present compounds are mainly in die CNS area, especially in psychotic 

35 disotders. Furdier. serotonin is a potent broncho- and vasoconstrictor and tiius die 
present antagonists may be used against hypertension and vascular disorders. In 
addition, serotonin antagonists have been associated widi a number of odier properties 
such as. die suppression of appetite and promotion of weight loss, which may prove 



20 



25 



30 
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effective in combatting obesity; and also the alleviation of withdrawal symptoms in 
addicts trying to discontinue drinking and smoking habits. The present compounds also 
appear to be useful theiapeudc agents for combatting autism. 

S In view of the usefulness of the subject compounds in the treatment of diseases as- 
sociated with the release of neurotransmitters, in particular in the treatment of psychodc 
diseases, the present invention provides a method of treating warm-blooded arumals 
suffering fiom such diseases, in particular psychodc diseases, said method comprising 
the systemic administration of an antipsychotic amount of a compound of formula (I) or a 

10 pharmaceutically acceptable addition salt thereof, effective in treating diseases associated 
with the release of neurotransmitters, in particular psychotic diseases. Those of skill in 
the treatment of such diseases could readily determine the effective amount &om the test 
results presented hereinafter. In general it is contemplated that an effective antipsychotic 
daily amount would be from about 0.01 mg/kg to about 4 mg^g body weight, more 

15 preferably from about 0.04 mg/kg to about 2 mg/kg body weight 

The present invention thus also relates to compounds of formula Q) as defined 
hereinabove for use as a medicine. Further, the present invention also relates to the use 
of a compound of formula (I) for the manufacture of a medicament for treating psychotic 
20 diseases. 

The "apomoiphine, tryptamine, norepinephrine (ATN) test in rats" is used to evaluate 
dopamine antagonism, serotonin antagonism and a-adrenergic antagonistic properties of 
the compounds of fonnula (I). In said test, which is described hereinafter, rats aie 

25 observed for effects which are indicative for periphraal arxl central activity of the tested 
compounds. Centrally acting serotonin antagonists are potential antipsychotic drugs, in 
particular when simultaneously displaying dopamine antagcmism. Peripheral serotonin 
antagonists are potentially useful in the gastro-intestinal and cardiovascular field, in 
particular when simultaneously displaying a-adienergic antagonistic activity. The 

30 ccHnpounds of the present invention show a strong central dopamine and serotonin 

antagonism and little peripheral a-adrenergic antagonistic activity. In view of the central 
dopamine and serott>nin antagonistic activity of the compounds of formula (I), they are 
particulariy useful in combatting psychoses, aggressive behaviour, anxiety, depression 
and migraine. Furthermore, the improved dissociation between peripheral a-adrenergic 

35 antagonistic activity and central dopamine and serotonin antagonistic activity of the 

compounds of formula (I) over prior known antipsychotic agents, leads to an increased 
cardiovascular safety, Le. a decreased likelihood of hypotension. 
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For administration purposes, the subject compounds may be formulated into various 
pharmaceutical forms. To prepare the pharmaceutical composidons of this invention, an 
effective amount of the particular compound, in addition salt or in free acid or base form, 
as the active ingredient is combined in intimate admixture with a pharmaceutically 
5 acceptable carrier, which may take a wide variety of fonns depending on the form of 
preparation desired for administration. These pharmaceutical ccnnpositions are desirably 
in unitary dosage form suitable, preferably, for adnunistration orally, percutaneously, or 
by parenteral injection. For example, in preparing the compositions in oral dosage fonn, 
any of the usual pharmaceutical media may be employed, such as, for example, water, 
10 glycols, oils, alcohols and the like in die case of oral liquid preparations such as 

suspensions, syrups, elixirs and solutions; or solid carriers such as starches, sugars, 
kaolin, lubricants, binders, disintegrating agents and the like in the case of powders, 
pills, c£^sules and tablets. Because of their ease in administration, tablets and capsules 
represent the most advantageous oral dosage unit form, in which case solid 
1 5 pharmaceutical carriers are obviously employed. For parenteral compositions, the earner 
will usually comprise sterile water, at least in large part, dxxigh other ingredients, for 
example, to aid solubility, may be included. Injectable soluticuis, for example, may be 
prepared in which the carrier ccHnprises saline solution, glucose solution or a mixture of 
saline and glucose solution. Injectable solutions containing compounds of fonnula (I) 
20 may be formulated in an oil for prolonged action. Appropriate oils for this purpose are, 
for example, peanut oil, sesame oil, cottonseed <h1, com oU, soy bean oil, synthetic 
glycerol esters of long chain fatty acids and mixtures of these and other oils. Injectable 
suspensions may also be prepared in which case appropriate liquid carriers, suspending 
agents and the like may be employed. In the compositions suitable for percutaneous 
25 administration, the carrier opticxially comprises a penetration enhancing agent and/or a 
suitable wettable agent, optionally combined with suitable additives of any nature in 
minor pn^rtions, which additives do not cause any significant deleterious effects on the 
skin. Said additives m^ facilitate the administration to the skin and/or may be helpful for 
preparing the desired compositions. These compositions may be administered in various 
30 ways, e.g., as a transdermal patch, as a spot-on or as an ointment. Addition salts of (I) 
due to their increased water solubility over the corresponding free base or free acid form, 
are obviously more suitable in the preparatim of aqueous compositions. 

It is especially advantageous to foimulate the aforementiomi pharmaceutical composi- 
35 tions in dosage tmit form for ease of administration and uniformity of dosage. Dosage 
unit form as used in die specification and claims herein refers to physically discrete units 
suitable as unitary dosages, each unit containing a predetermined quantity of active 
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ingredient calculated to produce the desired therapeutic effect^ in associadon with the 
required phannaceudcal carrier. Examples of such dosage unit forms are tablets 
(including scored or coated tablets), C4)sules, pills, powder packets, wafers, injectable 
solutions or suspensions, teaspoonfiils, tablespoonfiils and the like, and segregated 
5 multiples thereof. 

The following examples are intended to illustrate and not to limit the scope of the present 
invention. 

10 E?q?grimcntalpflrt 

Hereinafter, "RT* means room temperature and "DIPE" means diisoprc^yl ether. 

A. Preparation of the intermediates 
Example 1 

15 a) Sodium methylate (1260.5 g) was added drop wise to a suspension of thiourea (373 
g) in etbanol (1750 ml) and the dropping funnel was rinsed with ethanol (175 ml). The 
mixture was heated to 40 and 3-acetyldihydro-2(3//)-furanone (448.5 g) was added 
dropwise. The dropping fimncl was rinsed with ethanol (475 ml) and the reaction 
mixture was stirred and refluxed for 6.25 hours. Stirring was continued for 2 hours, 

20 while cooling. The solvent was evaporated and the residue was dissolved in water (2800 
ml). This mixture was cooled on ice and neutralized with hydrochloric acid (490 ml) The 
precipitate was filtered off, washed with water (350 ml) arui dried, yielding 268 g 
(41.1%) of 5-(2-hydroxycthyl)-2-mercapto-6-methyl-4(3//)-pyrimidinonc 
(intermediate-l). 

25 b) A mixture of intermediate 1 (37.2 g) arxi sodium methylate (36 g) in methanol (250 
ml) was stirred for 30 min. Ethane iodide (31.2 g) was added dropwise. The reaction 
mixture was stirred and refluxed far 3 hours. The solvent was evaporated and the 
residue was stirred in water, filtered and recrystallized from CH3CN. The precipitate 
was filtered off and dried, yielding 26 g (60%) of 2-(ethyltiuo)-5-(2-hydroxyethyl)-6- 

30 methyl-4(3/0-pynnudinone (intermediate 2). 

c) Potassium hydroxide (8.4 g) was added to a solution of intermediate 2 (33 g) in 
dimethyl sulfoxide (150 ml). The mixture was stirred for 1 hour at 60-70 The 
mixture was cooled to 20 aixl iodomethane (21.3 g) was added dropwise. The 
reaction mixture was stirred overnight at RT. The mixture was poured out into water and 

35 extracted with toluene. The separated organic layer was dried, filtered and the solvent 
was evaporated. The residue was crystallized from 4-methyl-2-pentanor)e and the 
precipitate was filtered off and dried, yielding 16 g (46%) of 2-(ethylthio)-5-(2-hydioxy- 
ethyl)-3,6-dimethyl-4(3/0-pyrimidinone (intermediate 3). 
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Example 2 

a) 3-acetyIdihydro.2(3/l)-fiiraiK>ne (25.6 g) was added to a sdned mixture of 
acetamidine hydrochloride (20 g) and sodium methylaie (1 10 g) in methanol (150 ml) 
The reaction mixture was stintd ami lefluwd overnight The reaction mixture was 
5 cooledandaceticacid(36g)wasaddeddiiopwise. Theprecipitate was filtered off and 
the filtiate evaporated. The residue was purified by column chnmiatography over silica 
gel (eluent:CHa3/(C3l3OIWH3>9(yi0). The pure fractions were collected and the 
solvent was evaporated. The residue was oystallized ftom 2-propanoL The crystals 
were filtered off and dried, yielding 7.6 g (22%) of 5-(2-hydioxyethyl)-2.6^ethyl. 
10 4(3//)-pyrimidinone(intennediate4). 

b) Sodium methylate (1.9 g) was addedtoamixmre of intennediate 4 (6 g) in methanol 
(50 ml) while sdning at RT. Stiiring was continued for 30 minutes and iodomethane (5 
g) was added dropwise and the reaction mixture was stiired and refluxed for 4 hours 
The solvent was evaporated, water was added to the residue and this mixnae was 
extracted with 01202. The organic layer was separated, dried over MgS04. filtered 
and die solvent was evaporated, yielding 6.0 g (94%) of 5-(2.hydroxyethyl)-2.3.6- 
trimethyl-4(3//)-pyrimidinone (intennediate 5). 

a) A mixture of ethyl 4-oxo-l.piperidinecariwxylate (85 g) and 23-dihydio-l//-indole 
(60 g), palladium on activated carbon (10 %) (4 g) and a solution of thiophene in 
isopropyl ether (4 %) (2 ml) in methanol (700 ml) was reacted in a Pair ftessure Vessel 
at 50 "C overnight After completion, die mixture was filtered and die filtrate was 
evaporated, yielding 80 g (58 %) of ethyl 4-(23^1ihydro-l//indol-l-yl)-l-piperidine- 
carboxylate (intennediaie 6) 

b) A mixture of inierniediaiB 6 (95 g) and potassium hydroxide (194 g) in 2-propanol 
(1300ml)wasstin«iandrefluxedfor24hours. The solvent was evaporated and die 
residue was dissolved in H20/CH2a2. The organic layer was separated, dried over 
MgS04, filtered and evaporated, yielding 64 g (90.4%) of 2.3-dihydio-l-(4. 
piperidinyl).l//.indole. A sample (43 g) was crystallized from CH3OH and converted 
into die hydrochloric add salt (1:1) in 2-propanol and filtered off, yielding 3.0 g of 
23-dihydn>-l-(4-piperidinyl>l//-indole monohydrochloride (intermediate 7). 

A mixture of 2-bromoedianol (3.75 g). l-(4-piperidinyl).l//-indole (5 g) and sodium 
hydrogen carbonate (4.2 g) in ethanol (100 ml) was stirred and refluxed overnight The 
solvent was evaporated. The residue was stiired in water and this mixture was extracted 
with 01202. The separated organic layer was dried over MgS04. filtered and die 
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solvent was evaporatecL The residue was purified by column chromatography over silica 
gd (eluent : CH2a2/CH30H 95/5). The pure firactions were collected and the solvent 
was evaporated. The residue was stirred in DIPE and the solvent was evaporated, 
^ yielding 4 g (64%) of 4-(l//-indoH-yI)-l-piperidincethanol (intermediate 8). 

Example 5 

a) A mixture of 2-amino-3-pyTidinol (100 g). 3-acctyldihydro-2(3//>-ftiranone (100 g), 
4-methylbenzene sulfcxiic acid (1 g) and xylene (700 ml) was stirred and refluxed 
overnight using a water sq>aratcH'. The mixture was cooled and the product was filtered 

10 off and dried. The product was converted into the hydrochloric acid salt in 2-propanol. 
The salt was filtered off and dried, yielding 120 g (58.4%>of 9-hydroxy-3-(2-hydn>xy- 
ediyl)-2-methyl-4//-pyrido[l»2-a]pyrimidin-4-one monohydrochloride (intermediate 9). 

b) Dimethyl sulfate (2.52 g) was added drppwise to a mixture of intermediate 9 (4.4 g) 
and sodium hydroxide (0.8 g) in water (10 ml), while cooling in ice water. The reaction 

IS mixture was stirred for IS minutes at RT, then it was heated for 1 hour using a warm 
water batfi. The reaction mixture was cooled and extracted with CH2CI2. The 
precipitate in the separated aqueous layer was filtered off and purified by column 
chmnatography over silica gel (eluent: CH2CI2/CH3OH 97/3). The pure fractions were 
collected and the solvent was evaporated The residue was crystallized from CH3CN. 

20 The crystals were filtered off and dried, yielding 2 g (42 %) of 3-(2-hydroxyethyl>-9- 
methoxy-2-methyl-4//-pyrido[1.2-a]pyrimidin-4-one Ontermediate 10). 

c) A mixture of intermediate 10 (14 g) in methanol (250 ml) was hydrpgenated at 50 
with palladium on activated carbon (10 %) (2 g) as a catalyst After uptake of hydrogen 
(2 eq.X the catalyst was filtered off. The filtrate was evaporated and the residue was 

25 purified by column chromatography over silica gel (eluent : CH2a2^CH30H 95/5). The 
pure fractions were collected and the solvent was evaporated, yielding 10 g (71 %) of 
(±)-6,7»8.9-tetrahydn>-3-(2.hydn>xyethyl)-9-mcthoxy-2-methyl-4//-pyrido[l,2-a]- 
pyrimidin-4-one (intermediate 1 1). 

30 Example 6 

Methanesulfonyl chloride (3.43 g) was added dropwise to a stirred and cooled (ice water 
bath) mbcture of intenmediate 13 (7 g) and N.V-diethylethanamine (3 g) in dichloro- 
metiiane (50 ml). The reaction mixture was stirred for 2 hours at RT. The reaction 
mixture was washed wi A water and the organic layer was separated, dried over MgS04« 
35 filtered and the solvent was evaporated, yielding 8 g (84%) of (±)-6,7,8,9-tetrahydro-9- 
methoxy-2-methyl-3-[2-[(methylsulf(Xiyl)oxy]ethyl]-4//-pyrido[ 1 ,2-a]pyrinudin-4-one 
(intermediate 12). 
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In a similar way, 2-(ethylUrio>3.6-dimcthyl-5-[2-(inethylsiilfonyl)oxy]ethyl]-4(3W)- 
pyrimidinone hemihydnuiate (intennediate 13) was prepared from intennediate 3 and 

23.6-tiimediyl-5.[2.(methylsiilfonyl)oxylethylH(3/0-pyriniidiiK>ne (intermediate 14) 
^ was prepared from intermediate 5. 

Examnle? 

a) A mixttne of intennediate 9 (170 g) and hydrobromic acid (48 %) (1000 ml) was 
stirred and rcHuxed overnight. TTie mixture was cooled and the precipitate was filtered 
off, yielding a first fraction of 100 g. The filtrate was evaporated, yielding a second 

10 fraction of 30 g. Both fi^ons were recrystallized fixan water, yielding 75 g (34 %) of 

3-(2-bn)mcethyl)-9-hydioxy-2.methyM//-pyrido[l,2-a]pyrimidin-4-one monohydro- 
bromide (intermediate 15). 

b) A mixture of intermediate 15 (55 g) and hydrobromic acid (48 %) (55 g) in methknol 
(700 ml) was hydrogenated with palladium on activated carbon (10 %) (5 g) as a 

15 catalyst. After completion, tiie precipitate was filtered off and the filtrate evaporated. 
Ammonium hydroxide was added to tiie residue which was subsequendy extracted with 
CHOs. The separated organic layer was dried and evaporated. The residue was 
purified by ccdumn chromaiogr^hy over siKca gel (eluent : CHayCHjOH 90/10). 
The pure fractions wens coflected, the solvent was evaporated and the residue was 
recrystallized from 4-metiiyl-2-pcntanone, yielding 17 g (44 %) of (±)-6,7,8,9- 

tetrahydro-3-(2-bronioeti»yl>9-hydn>xy-2-methyl-4//-pyrido[l,2-a]pyrimidin-4K>ne 
(intermediate 16). 

B. Prepararinn of the rnmpounds nf fomml^ 
25 Example S . , . 

A mixture of l-(4-piperidinyl)-lf/-indole (4.1 g), 6-(2-chloroethyl)-7-methyI-5//- 

tiua2olo[3.2-a]pyTimidin-5-one (3.4 g). prepared as described in EP.A.0,196,132, 

sodium carbonate (6 g) and potassium iodide (0.1 g) in 4-methyl-2-pentailone (25() ml) 

was stirred and refluxed oveniight The warm reaction mixture was filtered and the 

filtrate was evaporated. The residue was purified over siKca gel on a glass filter (eluent • 

CH2a2/C2H50H 90/10). The pure fractions were collected and the solvent was 

evaporated. The residue was crystallized from DIPE with a small amount of CH3CN. 

The precipitate was filtered off and dried, yielding 3 g (51%) 6-[2-[4-(l//.indol-l-yl).l- 

piperidinyl]ethyI]-7-methyl-5//-tiuazoloI3,2-aJpyrimidin-5-one (compound 3- 
35 mp. 134.4 "C). 



20 



30 
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Example 9 

6-I2-[4-(l//-iiidoI-l-yl)-l.pipcridinyl)ethyl]-3,7-dimeUiyl-5//-te 
5-one was prepared according to the procedure described in example 7 without the 
^ presence of potassium iodide (compound 6; mp. 189.8 *C). 

Example 10 

A mixture of 6-(2-chloroethyI)-27-dimethyl-5//-13.4-tfiiadia2olor3^-a]pyrimidin-5-one 
(3.6 g), prepared as described in EP-A-0,353.821, S-fiuor&-l-(4-piperidinyI).li/.indole 
(3.3 g), prepared according K> the procedure described in Synthetic Communications, ifi 

10 £21. 265-273 (1988). sodium caibonate (1 g), potassium iodide (catalytic quantiQr) and 
sodium hydrogen cartxmate (2 g) in 4-methyl-2-pentanone (150 ml) and 2-ethoxyetiianol 
(50 ml) was stined and refluxed overnight The mixnire was filtered and die filtrate was 
washed widi water. TTw organiclayer was separated, dried, filtered and the solvent 
evqxnated. The residue was purified by column chromatography over silica gel (eluent: 

15 CH2a2/CH30H 95/5). The pure ftactions were collected and Uie solvent was 

cv^wratcd. The residue was oystallired ftom DIPE/CH3CN. The precipitate was 
filtered off, dried and purified by high-peifomance liquid chromatography over RP-18 
(eluenc (0.5% NH4OAC in H20yCM30H/THF 50/40/10). The pure ftactions were 
collected and the solvent was evaporated, yielding 1.37 g (20%) 6-[2-[4-(5-fluon>- W- 

20 indol-l-yl)-l-pipcridinyl]-etiiyIJ-2,7-dimethyl-5//-U.4-tiiiadia201o[3.2-a]pyrimidin-5- 
one (compound 8: mp. 194.1 *C). 

Example 11 

A mixture of 6-(2-bromoetiiyl)-l A7-trimediyl-l«,5//-imidazo[l,2-a]pyrimidin.5-cne 
25 (8.85 g), prepared as described in EP.0378,255, l-(4-piperidinyl)-l//-indole (2 g) and 
A^-(l-mediyletiiyl)-2-propanamine (1.2 g) in etiianol (100 ml) was stirred and refluxed 
for 6 hours. Thesolvent was evapcmited and die residue was stiired in water and 
subsequentiy extracted widi CH2a2. The separated organic layer was dried, filtered 
and die solvent was evaporated. TTie residue was purified by column chromatography 
30 over silica gel (duent: afea2AZH30H 95/5). The pure fiactions were coUected and die 
solvent was evaporated. The residue was oystallized ftom CH3CN/DIPE and the 
precipitate was filtered off and dried, yielding 2.5 g (62%) 6.[2-[4.(W-indol-l-yl)-l- 

piperidinyl]ediyl]-l A7-trimed»ylimidazo[l,2-a]pyrimidin-5(l^).one (compound 9; 
mp. 165.7 "Q. 

35 

Example 12 

l-(2-bromoediyl>2/^benzimidazol-2-one (4.8 g) was added to a mixture of 
l-(4-piperidinyl)-l//-indole (5.6 g), sodium mediylate (1 g) and sodium carbonate (5 g) 
in 4-mediyl.2-pentanone (250 ml). The reaction mixwrc was stiired and reQuxed 
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10 



15 



20 



overnight. The mixture was filtered while still warm. The filtrate was evaporated. The 
residue was purified over silica gel on a glass filter (cluent: CMlQl/CzHsOH 90/10). 
The pure fractions were collected and the solvent was evaporated. The residue was 
dissolved in warm ethanol and converted into the (E)-2-butenedioic acid salt (1:1). The 
mixnirc was cooled. The precipitate was filtered off and dried, yielding: 8.7 g 
(91%)l,3-dihydro-l-[2-[4-(l//.indolO-yl>-l-pipcridinyl]ethyl]-2^-bcn 
(E)-2-butenedioate (1:1) (compound 26; mp. 205.3 **C) 

g^mnpte Id 

A mixture of 5-fluOTO-l-(4-pipcridinyI>lf/-indole (3.2 g), l-(3-chloropropyl>l,3- 
dihydro-2//.bcnziniidazol-2-onc (3 g), W-dicthylcthanamine (3 ml) and potassium 
iodide (0. 1 g) in toluene (200 ml) was stirred and refluxed overnight The reaction 
mixture was cooled, washed with water and the organic layer was separated, dried, 
filtered and the solvent was evaporated. The residue was purified by column 
chromatography over silica gel (eluent: CH2a2/CH30H 95/5). The pure fractions were 
collected and the solvent was evaporated. The residue was dissolved in ethanol and 
converted into the (E)-2-butenedioic acid salt (1:1). The mixture was allowed tt> cool, 
while stirring. The precipitate was filtered off and dried, yielding 3 g (42%) l.[3-(4-(5- 
fluoro-l//-indol-l-yl>-l-piperidinyl]pn>pyl]-13-dihydn)-2//.benzimidazoW^ 
(E>2-butenedioate (1:1) (compound 28; mp. 192.5 **Q. 

Tables 1 to 4 list similar compounds that were prepared according to one of the above 
described examples. 



25 TrtlQ I 



c 
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Ex. 
No. 


Rl 
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r4 
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2 


9 


F 
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H 
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3 


8 
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H 
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-S.CH=CH- 


134.4 


4 


8 


F 


H 


H 


-S-CH=CH- 
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6 


9 


H 


H 


H 


-S-CH=aCH3)- 


189.8 
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Co. 


Ex. 




r3 


r4 


d6 d7 
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Rl 
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•^N^N CH, 

Q 



Co. No. 



21 
22 
23 
24 
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Ex. No. 



11 
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Table 4 
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O 
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Phys. Data (mp. in °C) 



26 
27 
28 



12 

9 

13 



H 
F 
F 



2 
2 
3 



1 

1/2 
1 



205.3 
179.8 
192.5 



C. Phaimacniogical Rxamplft 

ExaiTiple 14 : "aDomorohine. irvptnmine. noreninftp h rine f ATN^ test in rats" 
The antipsychotic acttvior of the subject compounds is evidenced by the e;q)aimental 
data obtained in the combined apomoiphine (APO), tryptamine (TRY) and 
norepinephrine (NOR) test in rats. Said combined apomoiphine. tryptamine and 
norepinephrine test is described in Arch. Int Phaimacodyn.. 22L 238-253 (1977) and 
provides an eminrical evaluatim of the relative specificity with which drugs may effect 
particular neurotransmitter systems centrally (CNS) as well as peripherally. In 
particular, the test demonstrates the antagonistic activity of the tested compounds of 
formula (1) on dopamine (by preventing the symptoms elicited witii the dopamine agonist 
apomoiphine), on serotonin (by preventing tiie central symptoms (convulsions) and 
peripheral symptoms (hyperaemia) elicited with serotonin or tryptamine). and on 
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norepinephrine (by preventing or delaying death upon administration of the a-agonist 
narepinephiine). The favourable pharmacological property of the compounds of formula 
(I) lies in the absence of a strong ci-adienergic antagonistic activity (column NOR) 
leading to an improved dissociation between peripheral a-adrenergic antagonisdc activity 
S and central serotonin (column TRY convulsions) and central dopamine (column APO) 
antagonisdc activity. 

The test is, carried out following the procedures described in EP-A-0,196,132 and the 
experimental data arc sunmiarized in Table 5. 

10 Tables 





Combined test in rats, EDso in mg^g 
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D. Composition examples 

"Active ingredient" (A.L) as used throughout these examples relates to a compound of 
formula (I), a phannaoeutically acceptable addition salt or a stereochemically isomeric 
form thereof. 

5 

Example IS : Capsules 

20 g of the A.L, 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g coUoidal 
silicon dioxide, and 1 .2 g magnesium steaiate are vigorously stirred together. The 
resulting mixture is subsequently filled into 1000 suitable hardened gelatin capsules, each 
10 comprising 20 mg of the A.L. 

Example 16 : Film^oated tables 

A mixnire of 100 g of the AJ., 570 g lactose and 200 g starch is mixed well and 
15 thereafter humidified with a solution of 5 g sodium dodccyl sulfate and 10 g polyvinyl- 
pyrrolidone in about 200 ml of water. The wet powder mixture is sieved, dried and 
sieved again. Then there are added 100 g microcrystalKne cellulose and 15 g 
hydrogenated vegetable oil The whole is mixed well and compressed into tablets, giving 
10.000 tablets, each comprising 10 mg of the active ingredient 
20 Coating 

To a solution of 10 g methyl cellulose in 75 ml of denaturated ethanol there is added a 
solution of 5 g of ethyl cellulose in ISO ml of dichloromethane. Then there are added 75 
ml of dichloromctiianc and 2.5 ml 1,2,3-propanetrioL 10 g of polyethylene glycol is 
molten and dissolved in 75 ml of dichloromethane. The latter solution is added to the 
25 former and then there are added 2.5 g of magnesium octadecanoate, 5 g of 

polyvinylpyrrolidone and 30 ml of concentrated colour suspension and the whole is 
homogenated. The tablet cores are coated with the thus obtained mixture in a coating 
apparatus. 

Example 17 : Oral solution 

30 9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydroxybenzoate were 
dissolved in 4 1 of boiling purified water. In 3 1 of this solution were dissolved first 10 
grams of 2,3-dihydroxybutanedioic acid and thereafter 20 grams of the A.I. The latter 
solution was combined with the remaining part of the former solution and 12 1 
1,2,3-pxopanetriol and 3 1 of sorbitol 70% solution were added thereto. 40 Grams of 

35 sodium saccharin were dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of 

gooseberry essence were added. The latter solution was combined with the former, water 
was added q.s. to a volume of 20 1 providing an oral solution comprising 5 mg of the 
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active ingredient per teaspoonful (S ml). The resulting solution was filled in suitable 
containers. 

Example 18 : Injectable solution 
S 1.8 Grams methyl 4-hydroKybenzoate and 0.2 grams propyl 4-hydxoxybenzoate were 
dissolved in about 0.S 1 of boiling water for injection. After cooling to about SO^C diere 
were added while stirring 4 grams lactic acid, 0.0S grams propylene glycol and 4 grams 
of the A.L. The solution was cooled to room temperature and supplemented with water 
for injecdon q.s. ad 1 1, giving a solution comprising 4 mg/ml of A.I.. The solution was 
10 sterilized by filtration and filled in sterile containers. 
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1. A compound of fdnnula 




a pharmaceutically acceptable addition salt or a stcreochemically isomeric fcwm 
thereof, wherein : 

the dashed line designates an optional bond; 

R1 and r2 arc each independently hydrogen, halogen, Ci-6alkyl or Ci-ealkyloxy; 
10 r3 and r4 are each independently hydrogen, Ci.6alkyl, phenyl or phenyl 

substituted with one, two or three substituents selected from halo, hydroxy, nitro, 

cyano, trifluoromethyl. Ci-ealkyl, Ci-6alkyloxy, Ci-ealkylthio, meicapto! 

amino, mono- and di(Cl.6alkyI)amino, carboxyl, Cl-6alkyloxycarbonyl and 

Cl-6alkylcarbonyl; 
15 Alk is Ci-4alkanediyl; 

D is a radical of formula 



(a) 



20 wherein R^ is hydrogen or Ci-6alkyl; 

R6 is hydrogen. Ci.6alkyl, Ci-6alkyloxy, Ci-ealkylrfiio, amino or 
mcHio- or di(Ci.6alkyl)amino; and 
r7 is hydrogen or Ci-6alkyl; or 

R<S and R7 taken together may fonn a bivalent radical -r6-r7. in 

25 




30 



panicular, -r6-r7. may be 




-CW2-CH2-CH2- 


(a-1); 


-CH2-CH2-CH2-CH2- 


(a-2); 


-CH=CH-CH2. 


(a-3); 


-CH2-CH=CH- 


(a-4)or 


-CH=CH.CH=sCH- 


(a-5); 
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whercin one or two hydrogen atoms of said radicals (a- 1 ) to (a-5) each 
independently may be replaced by Ci-6alkyl, hydroxy, Ci-6alkyloxy 
or Ci-ioalkylcarbonyloxy; or 



-r6-r7- may also be 




-S CH2-CH2- 


(a-6); 


-S-CH2-CH2-CH2- 


(a-7); 


-S-CH=CH- 


(a-8): 


-NH-CH2-CH2- 


(a-9); 


-NH-CH2-CH2-CH2- 


(a-10): 


-NH-CH=CH- 


(a-11): 


-NH-CH=N- 


(a- 12); 


-S-CH=N. 


(a- 13) or 


-CH=CH-0 


(a-14); 



wherein one or whexe possible two or three hydrogen atoms in said 
radicals (a-6) to (a* 14) each independently may be replaced by 
Cl-6alkyl; 
or D is a radical of formula 



O 




(c) 



wherein r8 is hydrogen or Ci.6alkyl. 



2. A compound according to claim 1, wherein D is a radical of fbnnula 




(d-l) (M) (d-3) 




25 («) (d-5) 
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I 

(d-lO) 



wherein r5 is defined as in claim 1; r9 and R^O each indqjcndcmly are hydrogen or 
5 Ci.6alkyl; RH is Cl-6alkyl, hydroxy, Ci-6alkyloxy or Ci-ioalkylcarbonyloxy; and 
r12 is hydrogen. Ci.6alkyl. Ci-6alkyloxy. Ci.6alkylthio, amino or mono- or 
di(Ci -6alkyl)amino. 

3. A compound according to claim 1, wherein Alk is C2-4aIlcanediyl. 

10 

4. A compound according to claim 1, wherein R^ is hydrogen or halogen and r2 is 
hydrogen. 

5. A compound according to claim 1, wherein the compoimd is selected from 

15 3-[2-[4-(5-nuon>-l/^-indol-l.yl)-l-pipcridinyl]ethyl]-6J.8,9-tcirahydro-2-raethyl^ 
4//-pyrido[ 1 ,2-a]pyiimidin-4-one; 

6-[2-[4-{5-fluoro-lf/-indol-l.yl)-l-piperidinyl)cthyl]-7-methyl-5//-thiazolo-(3a-a]- 
pyrimidin-S-one; 

5-[2-[4-(5-nuoro-lH-indol-l.yl)-l-pipeTidinyl]ethyl).3,6-dimelhyl-2-(methy^ 
20 4(3/0-pyriniidinone; and 

23-dihydiTO-6-I2-[4-(l//-indol-l-yl>l-pipcridinyl]ethyl]-7-methyl-5//-thiazo 
[3»2-a]pyrimidin-S-one; apharmaceutically acceptable addition salt or a 
stereochemically isomoic form therectf. 

25 6. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and, 
as active ingredient, a therapeutically effective amount of a compound as claimed in 
any one of the claims 1 to 5. 

7. A process of preparing a pharmaceutical cc»nposition as claimed in claim 6, 
30 characterized in that a pharmaceutically acceptable carrier is intimately mixed with a 

therapeutically efifective amount of a compound as claimed in any one of claims 1 to 5. 
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8. A compound as claimed in any one of claims 1 to 5 for use as a medicine. 

9. Use of a compound as claimed in any one of claims 1 to S for the manufacture of a 
medicament for treating psychotic diseases. 

10. A process of preparing a compound as claimed in claim 1, characterized bv 
a) ^-alkylating an intermediate of formula 



2^ ^pl 



10 wherein the dashed line, R^, r2, r3 and are defined as in claim 1» with an 
intermediate of fonnula D-Alk-W (HI), wherein D is defined as in claim 1 and W 
represents an appropriate reacdve leaving group; 
b) cyclizing an intermediate of formula 



O 

II 

C-CH2— W 
D-Alk-N^^^^^NH--^^^^'^ (IV) 



wherein D» Alk, r1 and R^ are defined as in claim 1 and Wis a reacdve leaving group; 
in a reaction inert solvent and in the presence of a reducing agent, thus obtaining a 

compound of formula 

D-Alk-N >— 

wherein D, Alk, R^ and R^ are defined as in claim 1; 



c) converting compounds of formula (I) into each odier following art-known 
transformations, and further, if desired, converting the compounds of fonnula (I)» into a 
25 therapeutically active non-toxic acid addition salt by treatment with an acid, or into a 
therapeutically active non-toxic base addition salt by treatment with a base, or 
conversely* converting the acid addition salt form into the free base by treatment with 
alkali, or converting the base addition salt into the finee add by treatment with acid; and, 
if desired, preparing stereochemically isomeric forms thereof. 



INTERNATIONAL SEARCH REPORT 



Intcn oal Application No 

PCT/EP 96/00363 



A. CLASSIFI<>TION OF SUBJECT MAnlR ' ' 

IPC 6 C07D4G1/14 0070487/04 C07D513/O4 C07D471/O4 C07D495/04 
C07D401/O4 A61K31/445 

Accorting to Intemtional Patent CUwificaaon (tPQ or to both mttonal claaificatton md IPC 



B. FIELDS SEARCHED 



***"C07D* Reunification lynem foUowcd by danfication lymboli) 



Documentation acanbcd other ttian i 



1 documcniabon to the extent that such documenti are indudcd m the fiddi aearthcd 



Bectronie <UU ban eomultBd during the iMetnaaonal leaich (name of dau base and, where pncttcaU search icnni UKd) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Catetory' Otation of document, with indicatioa. where 



appiopnata. of the relevant panafcs 



Relevant to claim No. 



EP.A.O 037 265 (JANSSEN PHARMACEUTICA NV) 

7 October 1981 

cited in the application 

see the whole document 

EP.A.O 070 053 (JANSSEN PHARMACEUTICA NV) 

19 January 1983 

cited in the application 

see the whole document 

EP.A.0 378 255 (JANSSEN PHARMACEUTICA NV) 
18 July 1996 

cited in the application 

-/-- 



1-10 



1-10 



X| docignenu arc litud in tt>e contimiition of boa C. 



[X I Petcnt family mcmbcn are listed to annex. 



Spedal catesonee of otcd documcmi : 

A' document deflnmsdMsencraliUte of the art which is not 
oooadend to tie of pMcUar retevance 

r eaittcr doamtcnt but puUuhed on or after ttie international 
fiitngdate 

L* document which may throw doufati on mohtyda^ 
which is dted to citafalisb the puNtcacnn datt of anoOwr 
cita&oo or other epecial ivason (ai ipecijlcd} 
'O* document icfcrrinf to an oral diadoiure* urn, cadiibition or 



"X" laser document puWirtwd after the intrmslionil &tin| date 
or pnohty dau and not in conflict with the apolicaiian tnit 
cited to uodcrMand the principle or theory uulerlyinf ttie 



"P* docuncm puhlixhed prior to the flimt date hot 

later than die priority date dairaed 



"X* document of pe ittoii r relevance; tt>e daimql tnvenaw> 
camot be oonsdcred novel or rannot be ronnddcred to 
involTe an taveotivc scp when lite dowment is takn alcoe 

"Y* docincnt of particular rdevanoe; the daimedinvtmiofi 
canaoc tK conadered to involve an inveniiw ttq> when the 
d ncument is combined with one or marc otho- such doeu- 
raestt, web oombtnatioa being obvious to a person i 
inthcart. 

document member of the ssmc patent family 



Date of the actual completion of the mtcmatxocul seardi 



31 May 1996 



Date of raaiUnft of the international seardi report 

06.06.96 



of the ISA 

European Patent Office. P.B. 511 B Patentlaan 2 
NL - 22S0 HV Riinriik 
Td. (-fai.TO) 340-2040, 1^. 31 631 epo id. 
Fax: ( + 31-70) 340.30l« 



Authorized ofliocr 



Kissler, B 



pct/ua;2io 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



tntcn laX Ap|)lic«&on No 

PCT/EP 96/00363 



C^Continiution) DOCUMENTS CONSIDERED TO BE RELEVANT 




Citafeon of doctanent, with mdicaiian, where appropriate, of the relevant panagei 


Relevant to datm No. 



EP.A.O 470 039 (LUNDBECK & CO AS H) 5 

February 1992 

cited in the application 

see page 5» line 33 - line 37 

see claims 1-10 

J. MED. CHEM. (1992), 35(26). 4823-31 
CODEN: JMCMAR;ISSN: 0022-2623. 

1992, XP002e04326 
ANDERSEN, KIH ET AL: "Selective, 
centrally acting serotonin 5-HT2 
antagonists. 2. Substituted 
3-(4-fluorophenyl)-lH-indoles» 
scheme 2, chart 1 



1-10 



1-lD 



2 



F» PCT/UA/aiO |i 



of MSMi ttam Uvir im 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

Infomutton on patent family mEmbcn 



Inca 



xul Application No 

PCT/EP 96/00363 



Patent document 
cited in Eearch report 



Publication 
date 



Patent family 
mcmber(f) 



Publication 
date 



EP-A-0037265 


07-10-81 


US-A- 


4342870 


Q3-Q8-S2 

WW 9fc 






AT-T- 


11415 


15-02-85 

XW WW 






AU-B- 


537700 


05-07-84 






AU-B- 


6842981 


01-10-81 






B6-A- 


36199 


14-09-84 

X~ 0"f 






CA-A- 


1163994 


20-03-84 






CA-A- 


1167843 


22-05-84 

0"t 






JP-C- 


1594062 


14-12-Q0 

X"T Xb 7U 






JP-B- 


2015550 


12-04-QO 

Xb W*T 7W 






JP-A- 


56150091 


20-11-81 






SU-A- 


1068037 


15-01-84 






SU-A- 


10932S1 


15-Q5-A4 

X9 W3 OH 


EP-A-O070G53 


19-01-83 


US-A- 


4443451 


17-PI4-fl4 

X/ w*t 0*r 






AU-B- 


547967 


14-11 -fl5 

X*t Xx 






AU-B- 


8575982 


b W W X O J 






CA-A- 


1207765 


X9 w/ OU 






JP-C- 


1745362 








JP-B- 


4033797 








JP-A- 


58018390 


02-02-83 

VC Wb 






SU-A- 


1138032 


30-01-85 

WW WX WW 






US-A- 


4548938 


22-1G-85 

b& XW WW 






US-A- 


4529727 


16-07-85 


EP-A-0378255 


18-07-90 


AU-B- 


617918 


05-12-91 






AU-B- 


4777990 


12-07-90 






CA-A- 


2007200 


Q9.e7-90 






DE-D- 


69008366 


01-06-94 






DE-T- 


69008366 


25-08-94 






ES-T- 


2055860 


01-09-94 






FI-B- 


94525 


15-06-95 






lE-B- 


62874 


08-63-95 






JP-A- 


2225482 


07-09-90 






PT-B- 


92806 


30-11-95 






RU-C- 


2028297 


09-02-95 






US-A- 


5284854 


08-02-94 






US-A- 


5140029 


18-08-92 






US-A- 


5256659 


26-10-93 


EP-A-0470039 


05-02-92 


AT-T- 


115128 


15-12-94 



Pvm PCT/nAOli (pMBt temey aann) fJtOy ltfa> 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 

tnfomution on patent fimily m cmbcr i 



Inter eal Applicalioo No 

PCT/EP 96/00363 



Patent documem 
died in teirch report 



Publication 
date 



Patent family 
member(i) 



Publication 



AU-B- 


646679 


03-03-94 


AU-B- 


8141191 


06-02-92 


CA-A- 


2048027 


31-01-92 


DE-D- 


69105659 


19-01-95 


DE-T- 


69105659 


27-04-95 


ES-T- 


2064974 


01-02-95 


HK-A- 


51495 


13-04-95 


JP-A- 


4368367 


21-12-92 


NO-B- 


178192 


30-10-95 


NZ-A- 


238956 


23-12-93 


US-A- 


5393761 


28-02-95 



EP-A-0470039 



focm PCT/ISA/nt Ipmmx ftnBy 



page 2 of 2 



